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[57] . ABSTRACT 

The process herein is used for achieving multilevel 
mechanical embossing of an expanded foam having a 
fused or cured wear layer in register with a print on the 
foam. The expansion of the decorative foam and fusion 
of the wear layer are carried out and then the back of 
the foam is cooled by back wetting with or without 
drum cooling. The wear layer is maintained at a high 
temperature for embossing and is embossed with regis- 
try between the embossed pattern and the printed pat- 
tern on the foam. 

5 Claims, 1 Drafring Figure 



BRIEF DESCRIPTION OF THE.DRAWING 



MULTILEVEL EMBOSSING OF FOAMED-SHEET 

MATERIALS The FIGURE of the drawing is a schematic showing 



of the process for carrying out the invention herein. 

DESCRIPTION OF THE PREFERRED 
1. Field of the Invention • - . EMBODIMENTS 



BACKGROUND OF THE INVENTION 

Field of the Invention 
The invention is directed to a process for rnanufactur 



ing floor covering materia] and, more particularly, to a The invention herein h ijn alternate process Jor the 
process for the mechanical embossing ofa pattern on a ^ manufia unng of the product of U ; S ; Pat No 
t, . . , * iq 3 S5i, i n the above-mentioned patent, the oven 18 

floor covering ™tenal shown in FIG. 2 serves to fuse the resin nater-b and 

h ?^ np £° n ^ Z n ? , o »«A n«v decompose the blowing agent uniformly throughout 

■ U.S. Pat No 3,741,851 disclores a product and pro- fc K ^ fht p^^^ereafler. the web is passed 
cess which deals with a toamed vinyl A«^3Vtt^ A. ^ ^ ^ fcr whi3e fit ft tenpefature of 

printed color pattern or design is provided between a J5 ^ abQut ^ R tQ 32y F > tQ M embossing - 
foam resin layer and a transparent resin layer. Emboss- structUTe _ Tae invention herein deals with the passing of 
ing is carried out relative to the transparent resin layer ^ wcb fa D s pa tcnt Na 3,741,851 from oven 18 to 
and the embossing is earned out in register with the ^ inventive structure of the drawing of this disclosure, 
printed pattern. The warm web 2, which would move from the oven 

U.S. Pat No. 3,176,058 is directed to an apparatus for ^ stnicture> passes around a conventional guider structure 
embossing sheet material Water cooling means are ^ which simply mgrntflins the registry of the printed 
provided to cool either one or both sides of the sheet pattern on the web with the embossing roll pattern in a 
prior to embossing. direction transverse to the direction of web mo vement 

U.S. Pat No. 3,305,419 is directed to an apparatus for Th e guider structure is composed of two guide rolls 6 
embossing a foam backed polyurerhane sheet. Surface 75 and 8. The back of the web will pass over roll 6 and then 
heating is carried out to heat only the surface to be the web will pass under roll 8 with the roil surface in 
embossed so that there will be no damage to the undw- contact with the surface of the web to be embossed, 
lying foam material. . ; This surface will be quite warm and, therefore, roller 8 

• Finally, U.S. Pat. No. 3,196,062 is directed to a pro- should be covered with a 'Teflon TM " coating to pre- 
cess wherein cooled embossing rolls are utilized to pro- 30 vent sticking of the upper ernbossable surface of the 
vide an embossed pattern on a sheet material which is web against the surface of the roll 8. This roll 8 is usu- 
cpmposed of a foamable thermoplastic resin base and a ally maintained at a surface temperature of 2C0' F. to 
thermoplastic resin top coating. Surface heating of the. , 250' F. in order to maintain a hot ernbossable surface, 
thermoplastic resin is carried out just prior to emboss- The assembly 4 is a commercially available "Kamberol- 

35 lerTM" which involves two angled guide rolls on a 
carriage mounted for transverse movement. The trans- 
SUMMARY OF THE INVENTION verse guiding of the sheet is carried out through the use 

In the inventive process herein, the expansion of a of the ^araberoller™ but could equally well be 
decorated foam and the fusion ofa wear layer thereover carried out by simply the use of guide bars which are 
are completed in an earlier step in the same manufactur- <° P^ccd along the edge of the weo and would guide the 
ing process in which the embossing is carried out In web edge, and tnerefore pattern edge, relative to the 
other words, the embossing operation is carried out at embossing roll farther down the processing me. 
the end of the process^ 3\ C ^ If* ^^^^^ 

foam product with a fused or cured wear- layer. The wh,ch » ?*? 8 " y * ?u ^ u * 

. H . . " . r" - . v r mm - * 45 immersed m a bath of liquid 14. The felt-covered roller 

wear layer is maimed at its rugh surface temperature structure 10 could be replaced 

while the foamed backing ; is cooled on « ; backside by ^ a ^ a ^ sysie ^ ^ 

the combination steps of back wetting and drum cool- w ^ tazimt app Hes water to the backside, 

ing, or simply by back wetting alone. Appropriate guide ^ ^ Qf ^ ^ ^ tQ ^ cslhQSSQdi ^ ^ t0 cool the 
structures and controls feed the combination foam lay- backs ide md st£ bUize the hot thermoplastic foam next 
er-wear layer structure into an embossmg stracture so tQ ^ backside of ^ web , Tne application of the water 
that the embossing pattern will be placed on the corabi- m6 Ug cvaporat j oa from :he backside of the wcb coois 
nation wear layer-foam layer structure in registry with ffie ^^ide of the web and its adjacent foam layer to 
the printed design on the surface of the decorated foam. j^s* F. to 20CT F. by the time the web enters the em- 
Due to the back wetting and/or cooling, there will be a 55 jessing apparatus. The rate of water application is.gov- 
100* F. to 150* F. difference between the surface of the . erned by t ^ e quan iiry of heat to be removed from the 
wear layer being embossed and the back surface of the . jj 0t thermoplastic foam next to the backside of the web 
foam which is displaced away from the surface being t0 j^p the printed foam from distorting and blistering 
embossed. a t the embossiug nip. Meanwhile, the upper surface, the 

Utilizing this invention, in conjunction with shallow & ernbossable surface, of the web is at about 215° F. to 
embossing rolis having a greater area of surface emboss- 300* y?. Under some circumstances, a • "Teflon TM " 
ing, mechanical embossing capabilities with controlla- coated roll 16 may be milked to provide additional heat 
ble embossing depths and visual end products on to the top surface of the web to compensate for heat loss 
foamed structures are enhanced considerably over that which may occur as the web is moving through ambient 
found in prior art. In addition, the combination of back 65 air from the oven towards the embossing structure, 
wetting and drum cooling permits increased production . The embossing structure will be composed ofa back- 
capacities as well as provides for multilevel embossing up roll 29 and an embossing roll which may be the 
of thick foam products. embossing roll 22 positioned as shown in the drawing. 
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In this situation, the web is embossed almost as soon as cept with the embossing roll land areas. In the emboss- 
it comes io contact with the steel back-up roll 2D. Under ing roll structure 22 or 24 herein both the roll land and . 
some circumstances, it may be desirable to move the valley areas make contact and emboss the web. This 
embossing roll to the position 24 shown in the drawing. increased area of embossing is a capability of the struc- 
Under this set of circumstances, the web will be par- 5 ture herein and i* not possible in the structure of U.S. 
tially wrapped around the steel back-up rob" before the Pat. No. 3,741,851. Abo. in the structure of VS. Pat 
embossing is carried out by embossing roll 24. When No. 3,741,851, the embossing area can only be 25% of . 
embossing roll 24 is used in lieu of roil 22, the back-up the total sheet area whereas in the embossing structure 
foil 2D wiil be cooled by chilled water to a surface . herein the embossing area can go to 8095-90% of the 
temperature of about 75' F. to i00* F. and w31 function 10 total sheet surface area. Normally, the embossed area 
to further cool the backside of the web prior to the time covers Z0%-90% of the total sheet' surface area. In . 
that embossing is carried out. Here, steel back-up roll 20 operation, the embossing rolls, either roll 22 or 24, 
is functioning both as a cooling drum and as a back-up would be maintained cold at ebout 75" F. to ICQ" F. to 
roll for the embossing roll 24. Since back wetting is freeze in the desired pattern which is being embossed in 
done prior to embossing, the depth of the embossing 15 "the web, even partially wrapping roil 24 if necessary to 
roll, as it would be in either position 22 or 24, can be achieve the desired pattern effect, 
quite shallow. Embossing roils containing engraved The material described in U.S. Pat. No. 3,741,851 
designs as shallow as 10 mils in depth have been used could come from the even 18 of that patent and pass 
successfully in this invention. Also, a partial wrap of through appropriate guiding structures and by back 
embossing roll 24 may be needed for imparting to the 20 wetter 10 and directly to back-up roll 2D and embossing 
hot wear. layer an intricate and multilevel embossing TO ]\ 22, and can be embossed without any blistering in 
design. the end product, with very good registration between 

Since there is a need io register the embossing pattern the embossed pattern and the printed pattern web, and 
with a printed pattern on the web, there mur. be control ^th embossing carried out so that there is bottoming 
of the embossing roil pattern relative the printed pattern 25 out Q f the embossing roll against the embossed surface 
to get registry between the two patterns. This will re- of the web. Cooling of the back surface of the web prior 
quire registry along the machine direction and thi* reg- to embossing directly attributes to the lack of blistering 
astry along the machine direction or in the direction the ability to carry out a "bottoming out** of the 

longitudinally of the sheet movement is maintained in embossing roll while still maintaining registration, 
the same manner as set forth in U.S. Pat No. 3,655,312, 30 Even though this invention can provide for unique 
column 5, line 53, to column 6, line 43. The technique of embossed designs on wear layers composed of vinyl 
U.S. Pat No. 3,694,634 and U.S. Pat No. 3,741,851 can formulations as described in U.S. Pat No. 3,741,851, the 
be adopted herein for machine direction registry also. embossing of additional non-vinyl wear layers is possi- 
Finally, registry in the machine direction can be secured b j c p or example, it is also possible to emboss a cured . 
using Model R-5C0 Digital Control and Model R-425-1 35 thermoset wear layer web which has a foam undcrlayer. 
Feathering Drive Control of "Registron TM " Division . This particular product will be made by placing a plasti- 
of Bobst Champlain, Inc. At this point it should be sol on a carrier web such as that disclosed in U.S. Pat 
noted that registration controls, both across the ma- ^0. 2,759,813. The following plastisol is prepared by 
chine direction and along the machine direction, are thoroughly mixing the following ingredients: 
necessary to secure a commercially acceptable product 40 

with registration between the embossed partem and the - [ : _ . . 

printed pattern, but such controls are not a part of the ingredients ' Part3by WqSDI 

invention herein, since they are conventional in the- art ^T^^^) • 49.55 
The essence of the invention herein is in tne utilization octyl Epoxy TaJi«i2 (Siabiiizir) , sja 

of the back wetting with or without a cooled, back-up 45 Titanium Dioxide ' H 

roll for the purpose of cooling the backside of the web A^^««nidc (Blowing A S «t) 23 

and adj£cent foam layer while still permirzhg the em- Zinc Octoatc (Blowing Agent Activator) 1.95 

bossable surface of the web to be maintained at a tem- 
perature such that embossing may be carried out. For • ^ abov . plastisol 1S app j ied t0 the s bove-described 
foam webs having ccnsioerable thicknesses 50 carr j er w hj c h is a coated beater-saturated asbestos sheet 
(0.100-0.120 inches) and which retain their internal . tavillfiatUdsiiea of about 0.028 inches. The plastisol is 
heat, it has been found that en additional ^ck wetting Hed with a reycrsc roll ^ t0 a Nvet thickness of 

structure 10 is needed and will te positioned prior to the ^ plail - lso i <cate d backing is gelled in a hot- 

conventional guider structure 4 m order to permit em- ^ Qven foj> Qne tQ ^ ^ terapere t ure of 270' F. 

bossing cf these wess without blistering. Should the 55 ^ sheel ^ ^ and a printi£d desiga ^ 

material of U.S. Pat. No. 3,741.351 be utilized through . d thefeon ^ dc3i5n may lx; cf ^ y par . 

the apparatus generally descrfced above, and no back m ^ CQuld ^ of ^ same p . Ucrn shown 

wetting or cooling be carried out, it has been found that fa ^ lQ r 3 of v s> p at Na 3,741,351. Inks • ' prepared 
the web will enter the embos^s roll nip i vvrJi a surface by \; horough]y miring the following ingrc^als: 
temperature on the embossing surface of 2Z'-j F. and a 60 ^ ' 

temperature on the back of the web, the nonembossed 

surface, of about 270* F. Under these conditions, the • ingredients • Pens by Wright ._ 

center of the foam of the web will be measured at about vinyl Binder 33.0 
300 e F. and this is an ideal situation for blistering within oSSSwlvc Acetate W 
the foam layer. Blistering provides an unacceptable 65 2-Nitropmpane solo 
product. It should be noted that :he embossing rolls of p6t ^ \j 



U.S. Pat No. 3,741,851 have 'bottomless" embossing 
roll valleys and, therefore, do not emboss the web ex- 
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Inks of various colore based upon the ebove formula 
arc applied to the gelled plastisol sheet described above 
utilizing the printing cylinders of a" conventional roto- 
gravure printing press. The printing cylinders are run in 
a normal manner producing the design that is printed 
in-register. The inks are dried by subjecting the printed 
sheet to warm air impingement supplied by the enclosed 
drying zones of the press. The inks are not critical to the 
invention herein, but simply need be inks which are 



urethane wear surface. The roll 16 would be heated to 
200" F. to 250* F. to help maintain the temperature of 
the polyurethane wear surface to at least this leveL The 
web would then pass to the back-up roll 20 and emboss- 
ing roll 22 and would be embossed. The embossing roll 
would be maintained at about 75* F. surface tempera- " 
rare and the back-up roll would also be maintained at 
about 75* F. to 100*. F. surface temperature. The prod- 
uct, as it passes between the rep of the embossing roll,' 



capable of adhering to and drying on the plastisol i 0 w hlch is the area between roll 22 and toB 20, wiU have 



aboved escribed. 

To the printed gelied plastisol above is applied a 
plestisol layer having the following formula: 



Ingredients 



Pans by Weight 



15 



Polyvinyl chloride) 
Dioctyl Pfcthtlaie (FItsdcizex) 
'2,2,4-Trir-iclhyM ,3*Penl2di(rf 
Monoisobutynte, Nuoplw TW6, -■ 
Nuodex Inc. (Nonstaining Plaucizcr) 
BAnuo-Cedmluxa-Zinc Phosphite (Stabilizer) 
2,2,4-TrimeLhyH.J-Penu 
Optical Brigbtener 



10) 
12 



27 
3 
5 

O005 



20 



The above plastisol was applied to the printed sheet 
as a wet film with a thickness of 8.5 mils. It is fused by 
being heated at 325" F. in a hot-air impingement oven 
for 2 minutes. This heating step will result in partial 
blowing of the azodicarbonamide blowing agent in the 
gelled first coat 

To this last applied fused plastisol there is applied a 
clear 2 mil (dry) coating of a curable polyurethane. The 
polyurethane coating is a 55:45 xyleae/resin solution 
con tainin g catalyst Heat is applied and the polyure- 
thane coating is cured in three minutes* time. The heat 



25 



30 



the polyurethane wear layer, or the top surface of the 
web 2, at a temperature of about 250' F. The back wet- 
ting will have cooled the temperature of the backing or 
carrier and the back of the foam layer adjacent thereto 
to a temperature of about 150" F. to 2C0 # F. The cold 
embossing rolls will immediately freeze the desired 
embossed pattern into the polyurethane wear layer at , 
the time the embossing is carried out The thickness of 
the web described above will be about 70 mils. The 
embossing pattern on the embossing roll comprises 
55%-60% of the total roll surface and the depth of the 
pattern on the roll is about 60 mils. Full embossing is 
carried out with both the land areas and valley areas 
engaging the web surface. Due to spring-back in the 
material, the end product has an embossed depth of 15 
mils. The foam layer in the valley embossed areas will 
be somewhat compressed as compared to the foam in 
the unembossed areas. 

It has been found that with conventional poly(vinyl 
chloride) wear layers and foams, such as those disclosed 
in U.S. Pat No. 3,741,851, it may be desirable to move 
the web partially around the back-up roll 20 and posi- 
tion the embossing roD at the point of embossing roll 24. 



applied will complete the decomposition of the blowing Under this set of circumstances at the time of emboss- 
agent in the gelled first coat to convert it to a foamed ^ ^ wear ]gy er wiD be at about 250* F. while the 
layer, and, will also cure the polyurethane coating. Heat 



is applied by passing the web through a three-stage 
oven which has the first stage heated to 270* F., second 

stage heated to 380* F, and third stage heated to 340° F. mcrcasca reaui dVU m UJC lcuiyaai 
The last coating applied is the wear layer surface of the w the web a wefl ^ prevcnt slippage of the sheet during 
resulting floor product which will be formed. Polyure- machirie direction registration of the embossing roll to 



ing, 

backside of the foam adjacent the carrier or backing 
will be at about 125* F. to 150' F. The wrapping of the 
web. around the cooled back-up roll 20 will provide this 
increased reduction in the temperature of the back of 



• produ 

thane coatings are applied to secure a product which 
will retain a hard, high gloss surface and eliminate the 
need for subsequent waxing by the user of the floor. 
Again, criticality does not particularly rest in the wear 
layer coating. It is necessary only that the coating be 
embosssble when heated to a range of about 250* F. to 
350* F. The invention *3 particularly applicable to a 

structure ^which constitute ;a 50 layer, and a foamed layer therebetween, said foamed 
under a foam layer, and, it is desirable to emboss the ™ _ ,„.r™ *£„~>f ™K«r*nt th- w «r laver 
wear layer without having too much heat retained m 
the foam layer so that the stability of the printed sheet is 
damaged during embossing in registry with the printed 
pattern. 

The above-described polyurethane coated sheet 55 
would be conveyed from the oven, wherein the poly- 
urethane is cured and the foam is expanded, and di- 
rected towards the apparatus shewn in the drawing 
herein. Coming from the oven, the above-described 
composite web composed of the backing sheet, the 60 
foam layer, the vinyl layer and the polyurethane coat- 
ing would be at about 270' F. and would constitute web 
2 of the drawing. Tbe web 2 would move past appropri- 
ate across-machine and along-machine guide structures 
towards back wetting structure 10. Because a polyure- 65 
thane wear surface will tend to lose heal a lot faster than 
a conventional vinyl wear surface, roll 16 may be pro- 
vided to engage the upper surface of the web, the poly- 



the printed pattern. Those embossing rolls having con- 
siderable detail would require that roll 24 be partially 
45 wrapped to achieve the desired pattern effect 
What is claimed is: 

1. In a process for embossing a web of material 
wherein said material is composed of a composite struc- 
ture having a carrier, a non-foamed embossable wear 



layer on the surface thereof adjacent the wear layer 
having a decorative pattern printed tbereon,.said above 
composite structure being in the form of a web which is 
first heated to a temperature of about 250* F. to 350* F., 
the improvement comprising: 

a. then after heating, wetting the carrisr of the web, 
which is the back surface of the web, so as to lower 
the temperature of the back surface of the foam and 
the backing pnproxiimr^Jv ICO* below the temper- 
ature of. the top surface of the web, which is the 
non-foamed embossable layer, 

b. embossing the top surface cf the web wherein the 
embossing means and its res oiling rmbossing 
deeply penetrate the web, both* the land areas and 
valley areas of the embossing means contact and 
impress a pattern on the top surface of the web, and 

. c cooling the embossed surface of the web.lo set the 
embossed pattern in the weK 



0 
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X The process of claim 1 wherein there is the further 
step of: 

. a. controlling the registry of the embossed pattern 
with the printed pattern of the web so that the two 
patterns will be in registry. 

3. The process of claim 1 wherein: 

a. a heating means applies heat to* the embossable lop 
* surface of the web just prior to the time the em- 
bossing step is carried out. 

4. The process of c!aim 1 wherein: 



10 



5. 



the web of material, after back wetting, is passed 
partly around a cooled drum which engages the 
carrier or'back surface of the web to cool said 
surface of the web prior to the time that the em- 
bossing step is carried, out. 
The process of claim 1 wherein: ' 
the embossing step is carried out with a cold em- 
tossing roll end the web of material is wrapped 
partially around the roll. 
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